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Elections 

As between "Invention I" (the instrument claims 1-35) and "Invention 
II" (method claims 36-38), Applicant elects "Invention P'^with travers£> . ~> 

As to the "patentably distinct species" of "Invention I" Applicant elects 
claims 1 (amended), 12, 1 5 and 16, with traversed 



Claim 1 has beenjmiended_hy incorporating therein the subject matter 
oCclaim 14, to restrict claim 1 to the embodiment schematically illustrated in 
Figure^9^ which embodiment incorporates components illustrated in such 
figures as Figures 2-5 and 7). Claim 1, as amende^^ genericlo? )claims 2-9, 
12, 15 and 16, 17-20, 23-24, and 25. Claim 1, as amended, is not generic to 
claims 31-34 and 35. (This is also true of claim 1 in its original form.) 
Claims 10, 11, 13, 14, 21 and 22 have been cancelled. 

As to the embodiment of Figure 9, shutters are necessary. Without 
them there can be no sequential operation. (However, this is not true of, for 
instance, the embodiment of Figure 1.) 

Given that Applicant has restricted the claim 1 (as amended) to the 
embodiment schematically illustrated in Figure 9, Applicant requests that the 
Primary Examiner reconsider the election requirement between "distant 
species" (a) and (b) and also examine (with claims 1, 12, 15 and 16) claims 2- 
9. Further, given the previously stated position that claims 17-20 and 25 are 
generic, Applicant requests that these claims also be examined at this time. 
Finally, as claims 37 and 38 also relate to the embodiment schematically 
illustrated in Figure 9, Applicant requests they also be examined at this time. 

In summary, in addition to the election of claims 1, 12, 15 and 16 
(which is less than original claim 1 and group I (b)), Applicant requests 
examination of claims 2-9, 17-20, 25 and 3^-3^ Consistent with MPEP § 
806.04(e) all these claims are restricted to a single disclosed embodiment. It is 
also submitted that examination of all these claims at this time is not 
burdensome. 
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Traverse 

Application Serial No. 09/823,408 discloses several different 
embodiments. Figure 1 schematically illustrates the first embodiment, where 
the object beam and multiple reference beams are superimposed at the front 
surface of the recording medium and where the beams are illuminated 
simultaneously. Figure 9 schematically illustrates an additional embodiment. 
Again, the object beam and multiple reference beams are superimposed on the 
front surface of the recording medium (to form a transmission composite). 
However, in contrast with the embodiment of Figure 1, the reference beams 
are illuminated sequentially. A third embodiment, illustrated in Figures 10 
and 11, includes both multiple reference beams and multiple object beams, for 
producing holographic integrals (as opposed to the simultaneous and 
sequential composites of, respectively, Figure 1 and Figure 9). Figure 12 
schematically illustrates the embodiment for producing near real color 
composite holograms. Figure 8, and the associated disclosure and claims (e.g., 
independent claim 35) relates to a holographic diffuser element, which can be 
utilized with all the foregoing embodiments, as well as in holographic printers 
not disclosed in the present application. Some of the other figures (e.g., 2-5 
and 7) relate to components that can be used in, for instance, the embodiments 
of Figures 1,9, and 10/11. 

Given the foregoing, Applicant agrees in part and disagrees in part 
with the position taken in the Office Action of May 30, 2002. As between 
apparatus and method claims, as stated above, Applicant elects what the 
Primary Examiner has labeled as "Inventions I" with traverse. In support of 
this restriction, the Primary Examiner has stated: 

In this case the process can be practiced by a holographic 
printing apparatus with changing image information for each 
recording with a different reference beam while the apparatus is 
used to print a holographic image with an input image with a 
plurality of reference light beams. 

In the first place, it is not clear to Applicant exactly what the Primary 
Examiner intends. To Applicant, it appears to be more a distinction between 
claim 36 on the one hand ("simultaneously with said object beam exposure, 
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exposing said recording medium to [a] plurality of reference beams") and 
claims 37 and 38 on the other hand (see steps (d) - (g) of claim 37) and not 
between method and apparatus. For instance, the method of claims 37-38 read 
on the embodiment of Figure 9, as does the apparatus of claim 1 (amended) 
(original claims 1 and 14). None of these three claims read on the 
embodiment of Figure 1. 

Applicant agrees in part and disagrees in part with Paragraph 5 of the 
Office Action. Independent claim 1 (both in its original form and as amended) 
is not generic to independent claim 31 (and those which depend therefrom) or 
independent claim 35. Applicant agrees that original claim 1 is generic to 
claims 2-9, 10-16, 17-20, 21-22, 23-24 (insofar as they are dependent claims) 
and 25. (As amended, claim 26 relates to the embodiment of Figures 10/11.) 
As amended, claim 1 is generic to claims 2-9, 12, 15-16, 17-20, 23-24 and 25. 

If the Primary Examiner has any questions on the foregoing or needs 
clarification, she is urged to contact the undersigned at (505) 768-7375 
(direct). The undersigned will be on vacation from July 2- July 17, 2002. 



Respectfully submitted, 



RODEY, DlCKASON, SLOAN, AKJN & ROBB, PA 




DeWitt M Morgan 
Reg. No. 26,488 
Attorney for Applicant 
Rodey Dickason Sloan Akin & Robb, PA 
P. O. Box 1888 

Albuquerque, NM 87103-1888 
(505) 768-7375 



Date 
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I claim: 

1 . A holographic printer comprising: 

(a) a source of coherent light; 

(b) means for dividing said source into an object beam and a reference 
beam, said object beam having a beam path, said reference beam 
having at least one beam path; 

(c) means, positioned along said object beam path, for positioning an 
image in said object beam path; 

(d) means for supporting a recording medium in both said object beam 
path and said reference beam path; and 

(e) means, positioned along said reference beam path between said 
dividing means and said recording medium support, for dividing said 
reference beam into a plurality of identical reference beams, each 
having its own path, each of said reference beam paths intersecting said 
object beam path at said recording medium support s and 

(f) a plurality of shutter means, said plurality of shutter means 

including a shutter means positioned in said object beam path between 
said means for dividing and said recording medium support, said 
plurality of shutter means also including a shutter means for each of 
said plurality of reference beams. 

2. The printer of claim 1, wherein said means for dividmgjincludes a 




plurality of optical fibers. 
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3. The printer of claim 2, wherein said object beam path, from said means for 
dividing to said recording medium support, has a given length, and wherein each of 
said reference beam paths, from said means for dividing to said recording medium 
support has said given length. 

4. The printer of claim 3, wherein each of said plurality of fibers addresses 
said recording medium support from different angles. 

5. The printer of claim 2, further including a fused optical fiber and means 
for dividing said fused optical fiber into said plurality of optical fibers. 

6. The printer of claim 5, wherein said means for dividing is a polarization 
maintaining splitter array. 

7. The printer of claim 2, wherein each of said plurality of fibers has an 
output end, each of said output ends being equally spaced from said recording medium 
support. 

8. The printer of claim 7, further including means for supporting each of said 
output ends of said plurality of fibers. 

9. The printer of claim 8, wherein each of said fiber support means includes 
means for holding said output end, means for adjusting the angular orientation of said 
output end relative to said recording medium support, and means for adjusting the 
distance between said output end and said recording medium support. 

10: — Th e printer of claim 1 , furth e r including shutter m e ans. 

11. Th e print e r of claim 10, wh e r e in said shutt e r m e ans is non mechanical. 

12. The printer of claim -1-0 15, wherein said plurality of shutter means is-a are 
solid state means. 
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13. The print e r of claim 10, wh e rein said shutter means is positioned 
betw ee n said sourc e and said m e an s for dividing, wh e r e by wh e n said shutt e r is 
open e d, said r e cording medium support is simultaneously expos e d to said obj e ct beam 
and said plurality of r e f e renc e beams. 

14. Tho printer of claim 10, wh e r e in in said shutt e r m e ans includes a 
plurality of shutt e r m e ans, said plurality of s hutt e r m e ans including a shutt e r m e ans 
positioned in said obj e ct b e am path between said moans for dividing and said 
recording medium support, said plurality of shutt e r m e ans also including a s hutt e r 
means for e ach of said plurality of ref e r e nc e b e ams. 

15. The printer of claim 44J_, further including shutter control means for 
controlling each of said plurality of shutter means, said shutter control means 
including means for sequentially opening each of said reference beam shutter means, 
said means for opening also including means for opening said object beam shutter 
each time one of said reference beam shutter means is opened. 

16. The printer of claim 15, wherein said plurality of shutter means are non- 
mechanical. 

1 7. The printer of claim 1 , wherein said means for positioning an image 
includes means for holding a transparency. 

1 8. The printer of claim 1 , wherein said means for positioning an image is a 
liquid crystal panel. 

19. The printer of claim 18, further including means for suppling images to 
said liquid crystal panel. 
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20. The printer of claim 19, wherein said means for supplying images 
includes computer means. 

21. Th e printer of claim 20, furth e r including a plurality of shutt e rs, said 
plurality of shutt e rs including a s hutt e r position e d in said obj e ct beam path b e twe e n 
said m e ans for dividing and said r e cording m e dium support, said plurality of shutt e rs 
also including a shutt e r for e ach of said plurality of r e f e r e nc e b e ams. 

22. Th e print e r of claim 21, furth e r including shutt e r control m e ans for 
controlling e ach of said plurality of shutt e rs, said shutt e r control m e ans including 
m e ans for sequ e ntially op e ning e ach of said r e f e r e nce b e am shutt e rs, said m e ans for 
op e ning also including m e ans for op e ning said obj e ct beam shutt e r e ach tim e on e of 
said ref e r e nc e b e am shutt e rs is op e n e d, said comput e r changing said image in said 
liquid panel b e tween e ach sequ e ntial op e ning of said shutters. 

23. The printer of claim 1 , further including a holographic diffuser, said 
diffuser positioned in said object beam path adjacent said means for positioning an 
image. 

24. The printer of claim 23, wherein said holographic diffuser element 
includes two elliptical holographic diffiisers positioned relative to each other such that 
the principal axis of one is perpendicular to the principal axis of the other. 

25. The printer of claim 1 , wherein each of said plurality of reference beams 
includes means for beam manipulation. 

26. The printer of claim 25, wherein each of said means for beam focusing is 
manipulation includes a cylindrical lens. 
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27. The printer of claim 26, further including means, positioned along said 
object beam path between said dividing means and said recording medium support, 
for dividing said object beam into a plurality of object beams, each having its own 
path, each of said object beam paths intersecting said reference beam paths at said 
recording medium support, each of said object beams further including beam focusing 
means in the form of cylindrical lenses. 

28. The printer of claim 27, wherein said means for dividing includes a 
plurality of optical fibers. 

29. The printer of claim 28, wherein each of said plurality of fibers has the 
same length. 

30. The printer of claim 29, wherein said means for dividing is a polarization 
maintaining splitter array. 

31. A color holographic printer comprising: 

(a) a plurality of sources of coherent light, each of said sources having a 
different wavelength; 

(b) means for combining said different wavelengths into a single beam; 

(c) means for dividing said single beam into an object beam and a 
reference beam, said object beam having a beam path, said reference 
beam having at least one beam path; 

(d) means, positioned along said object beam path, for positioning an 
image in said object beam path; and 

(e) means for supporting a recording medium in both said object beam 
path and said reference beam path. 
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32. The printer of claim 31 , wherein said means for combining also includes 
a plurality of optical fibers, one for each source. 

33. The printer of claim 32, wherein said means for combining also includes 
means for fusing said optical fibers. 

34. The printer of claim 3 1 , further including means positioned along said 
reference beam path between said dividing means and said recording medium support, 
for dividing said reference beam into a plurality of identical reference beams, each 
having its own path, each of said reference beam paths intersecting said object beam 
path at said recording medium support. 

35. A holographic diffuser element including first and second elliptical 
holographic diffiisers positioned relative to each other such that the principal axis of 
one of said diffiisers is perpendicular to the principal axis of the other of said 
diffiisers. 

36. A m e thod of forming a holographic imag e in a r e cording medium, said 
method including th e st e ps of: 

(a) — providing a r e cording m e dium; 

(b) providing an image; 

(e) — e xposing said imag e and said r e cording m e dium to an obj e ct b e am; 

(d) simultaneou s ly w it h said obj e ct b e am e xposur e , e xposing said 
r e cording m e dium to plurality of r e f e r e nc e beams. 
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37. A method of forming a holographic image in a recording medium with a 
printer having an object beam path and a plurality of reference beam paths, said 
method including the steps of: 

(a) positioning a recording medium in both said object beam and said 
referenced beam paths; 

(b) positioning an image in said object beam path; 

(c) exposing said image and said recording medium to an object beam; 

(d) simultaneously with said object beam exposure, exposing said 
recording medium to a first reference beam via one of said reference 
beam paths; 

(e) changing said image; 

(f) exposing said changed image and said recording medium with said 
object beam; and 

(g) simultaneously with said second exposure of said object beam, 
exposing said recording medium to a second reference beam via 
another of said reference beam paths. 

38. The method as set forth in claim 37, wherein after each exposure of said 
recording medium by said object beam, said image is changed, and wherein with each 
exposure by said object beam, said recording is simultaneously exposed to one of a 
sequence of different reference beams. 
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I claim: 



1 . A holographic printer comprising: 



(a) a source of coherent light; 

(b) means for dividing said source into an object beam and a reference 
beam, said object beam having a beam path, said reference beam 
having at least one beam pattt; 

(c) means, positioned along said object beam path, for positioning an 
image in said object beam path; 

(d) means for supporting a recording medium in both said object beam 
path and said reference beam path; 

(e) means, positioned along said reference beam path between said 
dividing means and said k cording medium support, for dividing said 
reference beam into a plurality of identical reference beams, each 
having its own path, eacH of said reference beam paths intersecting said 
object beam path at said recording medium support; and 



(f) a plurality of shutter means, said plurality of shutter means including a 

j 

shutter means positionec in said object beam path between said means 
for dividing and said rec nding medium support, said plurality of 
shutter means also inclu< ing a shutter means for each of said plurality 



of reference beams. 




2. The printer of claim 1, wherein said means for dividing includes a plurality 
of optical fibers. 
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3. vThe printer of claim 2, wherein said object beam path, from said means for 
dividing to said recording medium support, has a given length, and wherein each of 
said referenceweam paths, from said means for dividing to said recording medium 
support has saick given length. 

4. The printer of claim 3, wherein each of said plurality of fibers addresses 
said recording medium support from different angles. 

5. The printed of claim 2, further including a fused optical fiber and means for 
dividing said fused opftcal fiber into said plurality of optical fibers. 

6. The printer oilclaim 5, wherein said means for dividing is a polarization 
maintaining splitter array \ 

7. The printer of claim 2, wherein each of said plurality of fibers has an output 
end, each of said output ends being equally spaced from said recording medium 
support. \ 

8. The printer of claim 7, rurther including means for supporting each of said 
output ends of said plurality of fibers. 

9. The printer of claim 8, wherein each of said fiber support means includes 
means for holding said output end, means for adjusting the angular orientation of said 
output end relative to said recording mediimi support, and means for adjusting the 
distance between said output end and said recording medium support. 

10. [cancelled]. 

11. [cancelled]. 

12. The printer of claim 15, wherein said plurality of shutter means are solid 
state means. 



29 




13. [cancelled]. 

14. [cancelled]. 

15. The printer of claim 1 , fu/ther including shutter control means for 
controlling each of said plurality of snutter means, said shutter control means 
including means for sequentially opening each of said reference beam shutter means, 
said means for opening also including means for opening said object beam shutter 
each time one of said reference beim shutter means is opened. 

16. The prin\^r of claim 1 5, wherein said plurality of shutter means are non- 
mechanical. 

17. The printer V>f claim 1, wherein said means for positioning an image 
includes means for holdimg a transparency. 

18. The printer of fyaim 1 , wherein said means for positioning an image is a 
liquid crystal panel. 

19. The printer of clai^j 18, further including means for suppling images to 
said liquid crystal panel. 

20. The printer of claim 1<\ wherein said means for supplying images includes 
computer means. 

21. [cancelled]. 

22. [cancelled]. 

23. The printer of claim 1 , further including a holographic diffuser, said 
diffiiser positioned in said object beam\path adjacent said means for positioning an 
image. 
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24. The primer of claim 23, wherein said holographic diffuser element 
includes two elliptical holographic diffiisers positioned relative to each other such that 
the principal axis of one i\ perpendicular to the principal axis of the other. 

25. The printer of craim 1, wherein each of said plurality of reference beams 
includes mea ns for beam manipulation. __ 

26. The printer of claim 25, wherein each of said means for beam 
manipulation includes a cylindrical lens. 

27. The printer^f claim 26, further including means, positioned along said 
object beam path between said dividing means and said recording medium support, 
for dividing said object beam into a plurality of object beams, each having its own 
path, each of said object beam paths intersecting said reference beam paths at said 
recording medium supportAeach of said object beams further including beam focusing 
means in the form of cylindrical lenses. 

28. The printer of cla\m 27, wherein said means for dividing includes a 
plurality of optical fibers. 

29. The printer of claim \>8, wherein each of said plurality of fibers has the 
same length. 

30. The printer of claim 29,\vherein said means for dividing is a polarization 
maintaining splitter array. 

31. A color holographic printer dpmprising: 

(a) a plurality of sources of coherent light, each of said sources having a 
different wavelength; 

(b) means for combining said different wavelengths into a single beam; 
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(c) means for dividing said single beam into an object beam and a 
reference beam, said object beam having a beam path, said reference 
beam having at least one beam path; 

(d) meanfc, positioned along said object beam path, for positioning an 
image\in said object beam path; and 

(e) means ijor supporting a recording medium in both said object beam 
path and said reference beam path. 

32. The printer of claim 31, wherein said means for combining also includes a 
plurality of optical fibers, one for each source. 

33. The printer of claim 32, wherein said means for combining also includes 
means for fusing said optical fibers. 

34. The printer of claim 3\, further including means positioned along said 
reference beam path between said dividing means and said recording medium support, 
for dividing said reference beam into a plurality of identical reference beams, each 
having its own path, each of said reference beam paths intersecting said object beam 
path at said recording medium support. 

35. A holographic diffuser element \ndiiding first and second elliptical 
holographic diffusers positioned relative to eafch other such that the principal axis of 
one of said diffusers is perpendicular to the principal axis of the other of said 
diffusers. 

36. [cancelled]. 
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37. A method of forming a li Olographic image in a recording medium with a 
printer having an object beam path a id a plurality of reference beam paths, said 
method including the steps of: 

(a) positioning a recordii ig medium in both said object beam and said 
referenced beam paths; 



(b) positioning an image in said object beam path; 



(c) exposing said image and said recording medium to an object beam; 



(d) simultaneously witji 
recording medium 
beam paths; 



said object beam exposure, exposing said 
:o a first reference beam via one of said reference 



(e) changing said image; 

(f) exposing said changed image and said recording medium with said 
object beam; and 

(g) simultaneously with said second exposure of said object beam, 
exposing said recording medium to a second reference beam via 
another of said reference beam paths. 



38. The method as set forth in claim 37, wherein after each exposure of said 
recording medium by said object beam, said image is changed, and wherein with each 
exposure by said object beam, said recording is simultaneously exposed to one of a 
sequence of different reference beams. 
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